Abstract. DEA method is widely accepted in evaluation of financial efficiency.
Introduction
Currently, financial industry has become essential contributor of national economies.In year 2014, finance industry contribute 5% to the total 7.4% increase of GDP. While, there still exist several shortcomings in the production and operation processes like lack of innovation in finance product and higher bad loan ratio [1] . Thus, in order to improve the conditions of this industry, the effciency evaluation should be stressed. To acquire reasonable efficiency result, the collection of accurate data is necessary. Unfortunately, the realistic collections always consist of uncertain or interval data values. To solve this problem, we develop slack-based model with fuzzy method.
Basic Theory
Data envelopment analysis (DEA) is a widely-accepted non-parametric method for efficiency evaluation of decision making units (DMUs) [2] . It begins with the CCR model introduced by Charnes as the first DEA model. A definition of efficiency in this model is the ratio of the weighted sum of outputs divided by weighted sum of inputs. A DMU is an entity responsible for converting inputs into outputs and whose pergraphances are to be evaluated. In DEA models it is important to use non-Archimedean constant for the weights, which ensures their positivity. It is connected with pseudo-efficiency of the DMUs, in which case the efficency score does not reflect the real efficiency of the units evaluated. Considering n DMUs, each of them characterized by m inputs and s outputs and denote a semi-positive column vector of inputs of the j 
Fuzzy Slack-Based Model
We use non-radial SBM model to do fuzzy expansion cause this model add slack quantities of input and output into objective function and constraint function,which confirms the evaluation of fuzzy DMU much reasonable [3] . The SBM mode is constructed in Eq.2: LMU ijijijij Yyyy = [4] . Given level a , then the cut set is in Eq.3 and Eq.4 :
Cause of fuzzy the inputs and outputs changes by change of a , the a cut set can be presented as an interval form as Eq.5 and Eq.6: 
According to Zadeh's Extension principle in 1978 [5] , membership function of DMU's efficiency is defined in Eq.9: 
Empirical Research
In this section, we use the data derived from ten commercial banks to analyze their efficiency with risk condition by SBM method and fuzzy SBM method, to check the merit of this fuzzy agorithm. Data are collected from annual reports of these banks during 2010 -2014.Deposit, fixed asset, and operating expense are defined as the inputs, which are constant items; Bad loan ratio and capital adequancy ratio are regared as the outputs. Firstly, scale merit(SM) analyzed by SBM model is shown in Table 1 : Table 1 shows scale merit of ten commercial banks. Industrial Bank and PingAn Banks' efficiency seems to be always be 1 .efficiency change in the past five years can not been seen in the table above. So the fuzzy model is used in the following.
With the model above we fuzzy the net credit with the structure expression
, in the expression L means the net credit and 0 L means the overdue loan. Afte compute efficiency value with SBM model, we try to get Interval-Value of technical efficiency based on different value of α. The result is in Table 2 From the graph, we can find out PingAn is the most efficient business bank and when consider the risk, ICBC rank up to the first. When consider the risk factor, Huaxia drop to the last one.
Conclusions
In this paper a fuzzy slack-based model is developed to cope with uncertain conditions about inputs and outputs in the traditional ones. 
